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(57) ABSTRACT

A power supply includes: a first switch arranged between an
input power supplier and a load; a driving power supplier to
receive input power through the first switch and to supply
the input power to the load when a current mode of the load
is a normal mode; and a power-saving power supplier
connected to a power line branched from between the input
power supplier and the first switch, the power-saving power
supplier generating standby power when the current mode is
a standby mode, and including a second switch connected to
the power line, a charger to charge power transmitted
through the second switch and to output the charged power
as the standby power, a voltage detector to detect the voltage
of'the charged power, and a first controller to receive driving
power from the charger and to control operation of the
second switch according to the detected voltage.
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POWER SUPPLY AND DISPLAY APPARATUS
HAVING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority from Korean Patent
Application No. 10-2011-0145609, filed on Dec. 29, 2011 in
the Korean Intellectual Property Office, and Korean Patent
Application No. 2012-0046888, filed on May 3, 2012 in the
Korean Intellectual Property Office, the disclosures of which
are incorporated herein by reference in their entireties.

BACKGROUND

1. Field

Apparatuses and methods consistent with exemplary
embodiments relate to a power supply for minimizing
standby power and a display apparatus having the same.

2. Description of the Related Art

People use electric devices such as a television (TV)
receiver, an electric fan, an air conditioner, an audio system,
a computer, etc., at home and in offices. These electric
devices can be remotely controlled by a remote controller
developed to improve user convenience.

An electric device is in a standby mode when it is not used
while being connected to a commercial alternating current
(AC) power supply. At this time, the electric device cannot
be separated from the commercial power supply, and thus
the electric device consumes standby power of hundreds of
milliwatts (mW) or several watts (W). This standby power
amounts to 11% of home power consumption.

Particularly, an electric device communicating with a
remote controller further consumes a predetermined amount
of standby power in order to receive a signal from the remote
controller in the standby mode. Accordingly, a technology
for reducing standby power is demanded.

The technology for reducing standby power is also
demanded for a display apparatus that operates for a long
time in a standby mode, consumes high power during a
driving period, and uses various types of power.

Accordingly, various technologies for decreasing standby
power have been developed.

The technologies include a technique using a switching
mode power supply (SMPS) and a technique using a sec-
ondary cell.

The technique using an SMPS rectifies AC voltage sup-
plied from a commercial power supply, provides the rectified
voltage to a transformer, converts the level of the voltage
supplied to the transformer by intermittently controlling a
switching element, and uses the converted voltage as
standby power.

In this case, although standby power is very low, an
internal transformer of the SMPS is to continuously operate
in order to supply the standby power, resulting in inevitable
consumption of power. Furthermore, efficiency of the trans-
former of the SMPS decreases because the transformer
provides power that is much lower than rated power.

The technique using a secondary cell charges power in the
secondary cell and uses the power charged in the secondary
cell as standby power in a standby mode.

This technique can eliminate standby power. However,
the secondary cell is discharged after a predetermined time
because the charging quantity of the secondary cell is
limited. Furthermore, it is necessary to additionally provide
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2

separate components for charging the secondary cell and
supplying power to the secondary cell.

SUMMARY

Therefore, one or more exemplary embodiments provide
a power supply including a receiver of a remote controller
receiver, which is provided to one side thereof, and a charger
that supplies driving power to the receiver and a display
apparatus having the power supply.

One or more exemplary embodiments provide a power
supply to control a standby mode to switch to a deep sleep
mode and a sleep mode and a display apparatus having the
power supply.

According to an aspect of an exemplary embodiment,
there is provided a power supply including: a first switch
arranged between an input power supplier and a load; a
driving power supplier to receive input power of the input
power supplier through the first switch and to supply the
input power to the load as driving power when a current
mode of the load is a normal mode; and a power-saving
power supplier connected to a power line branched from a
point between the input power supplier and the first switch,
the power-saving power supplier generating standby power
using the input power when the current mode of the load is
a standby mode, wherein the power-saving power supplier
includes: a second switch connected to the power line; a
charger to charge power transmitted through the second
switch and to output the charged power as the standby
power; a voltage detector to detect the voltage of the power
charged in the charger; and a first controller to receive
driving power from the charger and to control operation of
the second switch on the basis of the detected voltage.

The power-saving power supplier may further include a
voltage adjuster to adjusts the voltage of the input power
supplied through the power line to a voltage at a predeter-
mined level, and a first power converter connected to a
standby power output port, the first power converter con-
verting power corresponding to the adjusted voltage to the
standby power and outputting the standby power to a
standby power output port.

The charger may be connected in parallel between the first
power converter and the standby power output port.

The power-saving power supplier further includes a third
switch connected to the charger, wherein the first controller
controls the second switch to be turned on such that the
standby power converted by the first power converter is
applied to the load and controls the third switch to be turned
off when the current mode of the load is a normal mode.

The first controller may control the second switch and the
third switch to be turned off such that the power charged in
the charger is output when the current mode of the load is a
standby mode.

The power-saving power supplier may further include a
booster to convert the voltage of the power output from the
charger to a predetermined voltage and to apply the prede-
termined voltage to the load.

The first controller may control the second switch and the
third switch to be turned on when the detected voltage is
lower than a first reference voltage.

The first controller may control the second switch and the
third switch to be turned off when the detected voltage is
higher than the first reference voltage.

The power-saving power supplier may further include a
voltage adjuster to adjust the voltage of the input power
supplied through the power line to a voltage at a predeter-
mined level, and a first power converter serially connected
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to the charger to convert power corresponding to the
adjusted voltage to power for charging of the charger and to
apply the converted power to the charger, wherein the first
controller controls the second switch to be turned off such
that the power charged in the charger is output to the load
and controls the second switch to be turned on when the
detected voltage is lower than the first reference voltage.

The first switch may be turned on when an on signal is
input from the load and turned off when an off signal is input
from the load.

The charger may include a super capacitor.

The driving power supplier may include a first rectifier to
rectify the input power applied through the first switch, a
power factor improver connected to the first rectifier to
improve the power factor of the power rectified by the first
rectifier, and a driving power converter connected to the
power factor improver to convert the power with the
improve power factor to power for driving the load and to
output the converted power to the load.

The power-saving power supplier may further include a
first receiver to receive a power on/off signal of the load
from a remote controller and to receive the power for driving
from the charger, wherein the first controller checks the
current mode of the load on the basis of a signal transmitted
from the remote controller, controls the first switch to be
turned on when the current mode of the load is a normal
mode, and controls the first switch to be turned off when the
current mode of the load is a standby mode.

The power-saving power supplier may further include a
second rectifier connected to the power line to rectify the
input power supplied from the input power supplier, and a
first power converter to convert the power rectified by the
second rectifier and to output the converted power to the
charger.

The power-saving power supplier may further include a
third rectifier arranged between the first switch and the first
rectifier to rectify the input power applied through the first
switch, and a second power converter to convert the power
rectified by the second rectifier to the standby power and to
output the standby power to the load.

The power-saving power supplier may further include a
fourth switch connected to a first standby power output port
of the second power converter and turned on in response to
a control signal of a second controller included in the load,
wherein the second power converter outputs the standby
power through the first standby power output port when the
fourth switch is turned on and outputs the standby power
through a second standby power output port of the second
power converter when the fourth switch is turned off.

The power supply may further include a fifth switch
arranged between the second controller of the load and the
power factor improver and turned on in response to a control
signal of the second controller, wherein the power factor
improver is driven to improve the power factor of the power
rectified by the first rectifier when the fifth switch is turned
on, and apply the power with the improved power factor to
the driving power converter.

According to an aspect of another exemplary embodi-
ment, there is provided a power supply including: a first
switch arranged between an input power supplier and a load;
a driving power supplier to receive input power of the input
power supplier through the first switch, to convert the input
power and to supply the converted input power to the load
as driving power when the current ode of the load is a normal
mode; and a power-saving power supplier connected to a
power line branched from a point between the input power
supplier and the first switch, the power-saving power sup-
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4

plier converting the input power to a standby power, wherein
the power-saving power supplier includes: a first standby
power supplier including a second switch connected to the
power line, a charger to charge power transmitted through
the second switch, a voltage detector to detect the voltage of
the charger, and a first receiver to receive a signal of a
remote controller, the first standby power supplier supplying
the power charged in the charger to the first receiver as
standby power; a second standby power supplier to convert
the input power supplied through the first switch to standby
power and to apply the standby power to a second receiver
included in the load; and a first controller to control opera-
tion of the first switch such that the standby power is
supplied through at least one of the first standby power unit
and the second standby power supplier and to control
operation of the second switch on the basis of the detected
voltage when the current mode of the load is a standby
mode.

The driving power supplier may include a first rectifier
arranged between the first switch and the load to rectify the
input power, a power factor improver connected to the first
rectifier to improve the power factor of the power rectified
by the first rectifier, and a driving power converter connected
to the power factor improver to convert the power with the
improved power factor to power for driving power of the
load and to output the driving power to the load.

The first standby power supplier may further include a
second rectifier to rectify the input power input from the
input power supplier and a first power converter to convert
the rectified power to power at a predetermined level and to
apply the converted power to the charger, and the second
standby power supplier includes a third rectifier arranged
between the first switch and the second rectifier to rectify the
input power applied through the first switch and a second
power converter to convert the power rectified by the third
rectifier to standby power and to output the standby power
through a first standby power output port or a second
standby power output port.

The second standby power supplier may further include a
fourth switch that is connected to the first standby power
output port, is turned on in the normal mode and is turned
off in the standby mode.

The power supply may further include a fifth switch
turned off in the standby mode and turned on in the normal
mode, the fifth switch applying power to the power factor
improver such that the power factor improver operates.

The first controller may compare the detected voltage
with reference voltages, control the second switch to be
turned on when the detected voltage is lower than a first
reference voltage, and control the second switch to be turned
off when the detected voltage is higher than a second
reference voltage.

The first controller may control the load to operate in the
normal mode when an on signal is received from the remote
controller and control operation of the second switch on the
basis of the detected voltage in the normal mode.

The first controller may control the first switch to be
turned off such that the first receiver receives a signal of the
remote controller when a deep sleep mode selection signal
is transmitted from the load in the standby mode, and control
the first switch to be turned on such that the second receiver
receives the signal of the remote controller when a sleep
mode selection signal is transmitted in the standby mode.

The power supply may further include a sixth switch
arranged between a second controller included in the load
and the first controller, wherein the first controller receives
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the sleep mode selection signal and interrupts the operation
of the first receiver when the sixth switch is turned on.

The first controller may control the first switch to be
maintained in a turned off state when the first receiver
receives an off signal while the deep sleep mode is selected
and control the first switch to be turned on when the first
receiver receives an on signal while the deep sleep mode is
selected.

According to an aspect of another exemplary embodi-
ment, there is provided a display apparatus including: a
power supply including a first switch arranged between an
input power supplier and a load, a driving power supplier to
convert input power of the input power supplier, supplied
through the first switch, to driving power when a current
mode of the load is a normal mode, and a power-saving
power supplier connected to a power line branched from a
point between the input power supplier and the first switch
to convert the input power to a standby power; a load
including a second receiver to receive a signal of a remote
controller, a driver to drive a display panel, and a second
controller to control operation of the driver and to block
driving power supplied to the driver on the basis of a signal
of the remote controller, wherein the power-saving power
supplier of the power supply includes: a first standby power
supplier including a second switch connected to the power
line, a charger to charge power transmitted through the
second switch, a voltage detector to detect the voltage of the
charger, and a first receiver to receive a signal of a remote
controller, the first standby power supplier supplying the
power charged in the charger to the first receiver as standby
power; a second standby power supplier to convert the input
power supplied through the first switch to standby power
and to apply the standby power to a second receiver included
in the load; and a first controller to control operation of the
first switch such that the standby power is supplied through
at least one of the first standby power supplier and the
second standby power supplier and to control operation of
the second switch on the basis of the detected voltage when
the current mode of the load is a standby mode.

The first controller may switch a deep sleep mode to the
normal mode if an on signal is input to the first receiver
when the standby mode corresponds to the deep sleep mode.

The first controller may interrupt operation of the first
receiver when the current mode is the normal mode.

The first controller may control the first switch to be
turned on when the current mode corresponds to the normal
mode and the sleep mode and control the first switch to be
turned off when the current mode corresponds to the deep
sleep mode.

The second controller may control the current mode to
switch to the normal mode when a power on signal is input
to the second receiver while standby power is supplied from
the second standby power supplier.

The second standby power supplier may have a first
standby power output port and a second standby power
output port and may include a second power converter to
convert the input power to standby power and to output the
standby power through the first standby power output port or
the second standby power output port and a fourth switch
connected to the first standby power output port, turned on
in the normal mode and turned off in the standby mode.

The driving power supplier may include a first rectifier
arranged between the first switch and the load to rectify the
input power, a power factor improver connected to the first
rectifier to improve the power factor of the power rectified
by the first rectifier, and a driving power converter connected
to the power factor improver to convert the power with the

10

15

20

25

30

35

40

45

50

55

60

65

6

improved power factor to driving power of the load and to
output the driving power to the load.

The power supply of the display apparatus may further
include a fifth switch connected to the power factor
improver, wherein the second controller controls the fourth
switch and the fifth switch to be turned on such that the
driving power is supplied to the load when the current mode
is the normal mode.

The power supply may further include a sixth switch
arranged between the second controller and the first con-
troller, wherein the second controller controls the sixth
switch to be turned on when the sleep mode is selected and
controls the sixth switch to be turned off when the deep sleep
mode is selected.

The load may further include a storage unit to store the
sleep mode or deep sleep mode set before switching to the
standby mode, wherein the second controller determines
whether the stored standby mode is the sleep mode or the
deep sleep mode when the standby power is applied,
switches the deep sleep mode to the normal mode when the
stored standby mode is the deep sleep mode, and maintains
the sleep mode when the stored standby mode is the sleep
mode.

The second controller may determine whether the standby
power applied through the second power converter is input
through the first standby power output port or the second
standby power output port, determine that the current mode
is the normal mode when the standby power is input through
the first standby power output port, and determine that the
current mode is the sleep mode when the standby power is
input through the second standby power output port.

According to an aspect of another exemplary embodi-
ment, there is provided a power-saving power supplier
connected to a power supply for a load, from a point between
an input power supplier and the load, the input power
supplier supplying driving power to the load when a current
mode of the load is a normal mode, the power-saving power
supplier including: a switch connected to the point, a charger
which charges input power transmitted from the input power
supplier through the switch and which outputs the charged
power as standby power when the current mode of the load
is a standby mode, a voltage detector which detects a voltage
of the power charged in the charger, and a controller which
receives driving power from the charger and which controls
an operation of the switch according to the detected voltage.

According to aspects of one or more exemplary embodi-
ments, standby power for maintaining a standby mode of a
load is supplied through a power supply included in an
electric device and power conversion is performed only
when a super capacitor needs to be charged since the super
capacitor has been discharged, and thus power consumed to
convert power can be reduced to eliminate the standby
power.

Furthermore, only standby power for receiving a remote
controller signal is supplied through the power supply
included in the electric device and power conversion is
performed only when the super capacity needs to be charged
since the super capacitor has been discharged. Accordingly,
power consumed to convert power can be reduced to make
the standby power zero.

As described above, it is possible to prevent manufactur-
ing cost of the power supply from increasing by making the
standby power zero using the super capacitor.

Moreover, it is possible to make standby power in a
standby mode of a display apparatus zero and reduce power
consumption according to standby power reduction. This
can alleviate financial burden of a user.
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In addition, the display apparatus can automatically per-
form update on the basis of data transmitted from an external
device even in the standby mode.

BRIEF DESCRIPTION OF THE DRAWINGS

These and/or other aspects will become apparent and
more readily appreciated from the following description of
exemplary embodiments, taken in conjunction with the
accompanying drawings of which:

FIG. 1 shows a configuration of a power supply according
to an exemplary embodiment;

FIG. 2 shows a configuration of a power-saving power
supply unit included in the power supply shown in FIG. 1
according to an exemplary embodiment;

FIG. 3 shows a configuration of the power-saving power
supply unit included in the power supply shown in FIG. 1
according to another exemplary embodiment;

FIG. 4 shows a configuration of a power supply according
to another exemplary embodiment;

FIG. 5 shows a configuration of a power-saving power
supply unit included in the power supply shown in FIG. 4;

FIG. 6 is a block diagram of a display apparatus according
to another exemplary embodiment;

FIG. 7 shows a configuration of a power supply included
in the display apparatus shown in FIG. 6;

FIG. 8 shows a configuration of a display apparatus and
a remote controller according to another exemplary embodi-
ment;

FIG. 9 shows driving power flow of the power supply in
a normal mode of the display apparatus shown in FIG. 8;

FIG. 10 shows driving power flow of the power supply in
a deep sleep mode of the display apparatus shown in FIG. 8;

FIG. 11 illustrates charging and discharging operations of
a charging unit included in the power supply in the deep
sleep mode of the display apparatus shown in FIG. 8;

FIG. 12 shows standby power flow of the power supply in
a sleep mode of the display apparatus shown in FIG. 8; and

FIG. 13 shows a configuration of a power supply accord-
ing to another exemplary embodiment.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

Reference will now be made in detail to exemplary
embodiments, examples of which are illustrated in the
accompanying drawings.

FIG. 1 shows a configuration of a power supply according
to an exemplary embodiment, FIG. 2 shows a configuration
of a power-saving power supply unit included in the power
supply shown in FIG. 1 according to an exemplary embodi-
ment, and FIG. 3 shows a configuration of the power-saving
power supply unit included in the power supply shown in
FIG. 1 according to another exemplary embodiment.

A power supply 100 according to an exemplary embodi-
ment is provided to an electric device and supplies driving
power or standby power to each load in the electric device.
The power supply 100 supplies the driving power and
standby power to each load when the electric device is in a
normal mode and provides standby power only to a load for
receiving a signal for changing a standby mode to the normal
mode when the electric device is in the standby mode.

The load for receiving the signal for changing the standby
mode to the normal mode includes at least one of a receiver
of'a remote controller and an on signal input unit of a power
button.
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As shown in FIG. 1, the power supply 100 includes an
input power supply unit 110 (e.g., input power supplier), a
first switch 120, a power-saving power supply unit 130 (e.g.,
power-saving power supplier), and a driving power supply
unit 140 (e.g., driving power supplier).

The input power supply unit 110 is connected to an
external commercial power supply to receive power from
the external commercial power supply and supplies the
received power to at least one of the power-saving power
supply unit 130 and the driving power supply unit 140.

The power of the input power unit 110 is supplied to the
power-saving power supply unit 130 to be used as standby
power to maintain a standby mode of a load 200 when the
load 200 is in the standby mode, or provided to the driving
power supply unit 140 to be used as driving power to drive
the load 200 when the load 200 is in a normal mode.

The first switch 120 is turned on in response to a control
signal transmitted from the load 200 when the current mode
of'the load 200 is the normal mode and turned off in response
to a control signal transmitted from the load 200 when the
current mode of the load 200 is the standby mode.

Accordingly, the first switch 120 can allow the power of
the input power supply unit 110 to be provided to the driving
power supply unit 140 when the load 200 is in the normal
mode and block the power supplied to the driving power
supply unit 140 when the load 200 is in the standby mode.

The first switch 120 includes a relay.

The power-saving power supply unit 130 is connected to
a power line 131 (FIG. 2) branched from a point between the
input power supply unit 110 and the first switch 120 and is
provided with the power from the input power supply unit
110 through the power line 131. The power-saving power
supply unit 130 can receive the power from the input power
supply unit 110 regardless of an on/off state of the first
switch 120.

The power-saving power supply unit 130 charges and
discharges the power supplied through the input power
supply unit 110 and provides discharged power to the load
200. Here, the discharged power is used as standby power of
the load 200.

The power-saving power supply unit 130 converts the
power of the input power supply unit 110 into power suitable
for charging only during a charging operation while the
standby power is supplied to the load 200, and thus power
consumption according to power conversion can be reduced.

The power-saving power supply unit 130 may convert the
power of the input power supply unit 110 to power at a
predetermined level and directly supply the converted power
to the load 200 when the load 200 is in the normal mode.
Here, the power at a predetermined level is standby power.

The driving power supply unit 140 receives the power of
the input power supply unit 110 through the first switch 120,
converts the received power into driving power to drive the
load 200, and applies the driving power to the load 200.

The driving power supply unit 140 includes a first rectifier
141, a power factor improvement unit 142, and a driving
power converter 143.

The first rectifier 141 is connected to the first switch 120
and rectifies the input power applied thereto through the first
switch 120 when the first switch 120 is turned on. The first
rectifier 141 may be a bridge diode including a plurality of
diodes and full-wave-rectifies the input power.

The first rectifier 141 is connected to the power factor
improvement unit 142.

The power factor improvement unit 142 improves the
power factor of the power full-wave-rectified by the first
rectifier 141 by correcting the power factor.
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The power factor improvement unit 142 is connected to
the driving power converter 143.

The driving power converter 143 converts the power with
the improved power factor into the driving power to drive
the load 200 and supplies the driving power to the load 200.
The driving power converter 143 may include an LLC
DC-DC converter.

In summary, the power supply 100 turns the first switch
120 to a first state (e.g., on) to supply the power of the input
power supply unit 110 to the first rectifier 141 through the
first switch when the load 200 is in the normal mode,
rectifies the input power through the first rectifier 141,
applies the rectified power to the power factor improvement
unit 142, improves the power factor of the rectified power
through the power factor improvement unit 142, applies the
power with the improved power factor to the driving power
converter 143, converts the power with the improved power
factor into the driving power to drive the load 200 through
the driving power converter 143, and supplies the driving
power to the load 200.

The power-saving power supply unit 130 receives the
power from the input power supply unit 110, converts the
power into the standby power, and applies the standby power
to the load 200 such that the standby power is used to drive
a receiver of a remote controller and a power button input
unit included in the load 200.

When the load 200 is in the standby mode, the power
supply 100 turns the first switch 110 to a second state (e.g.,
off) to block the input power supplied to the load 200 and
provides the standby power to the load 200 through dis-
charging of the power-saving power supply unit 130.

In this case, the power-saving power supply unit 130
receives the input power from the input power supply unit
110 on the basis of a voltage of a charging unit (e.g., charger)
to charge the charging unit.

The power-saving power supply unit 130 will now be
described in detail with reference to FIGS. 2 and 3.

FIG. 2 shows an example of the power-saving power
supply unit 130 according to an exemplary embodiment.
Referring to FIG. 2, the power-saving power supply unit 130
includes a voltage adjuster 132, a second switch 133, a first
power converter 134, a third switch 135, a charging unit 136
(e.g., charger), a booster 137, a voltage detector 138, and a
first controller 139.

The voltage adjuster 132 is connected to the power line
131 and adjusts the power of the input power supply unit
110, applied thereto through the power line 131, to a voltage
at a predetermined level. Here, the voltage at a predeter-
mined level is a voltage to turn the second switch 133 on.

The voltage adjuster 132 is connected to the second
switch 133.

The second switch 133 is turned on or off in response to
a control signal transmitted from the first controller 139 and
supplies the voltage adjusted by the voltage adjuster 132 to
the first power converter 134 when turned on.

More specifically, the second switch 133 is turned on such
that the standby power is supplied to the load 200 when the
load 200 is in the normal mode.

This is for the purpose of continuously supplying power
to drive the receiver for receiving a signal from the remote
controller and an input unit for receiving an on signal of a
power button even when the load is in the normal mode.

The second switch 133 is turned on or off in response to
the voltage of the charging unit 136 when the load 200 is in
the standby mode.

The second switch 133 is turned on when the current
mode of the load 200 changes to the standby mode, turned
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on according to a command of the first controller 139 to
charge the charging unit 136 when the voltage of the
charging unit 136 is discharged to lower than a first refer-
ence voltage while the standby power is supplied to the load
200, and turned off according to a command of the first
controller 139 when charging of the charging unit 136 is
completed.

The second switch 133 is connected to the first power
converter 134.

The first power converter 134 converts the power supplied
through the second switch 133 to a power at a predetermined
level. Here, the power at the predetermined level is power
suitable to charge the charging unit 135. The power at the
predetermined level corresponds to the standby power.

The first power converter 134 directly applies the power
at the predetermined level to the load 200 through a standby
power output port 130a or supplies the power at the prede-
termined level to the charging unit 136.

The first power converter 134 is connected in parallel with
the charging unit 136. Accordingly, the first power converter
134 can transmit the power at the predetermined level to the
standby power output port 130a or the charging unit 136.

The third switch 135 is arranged between the first power
converter 134 and the charging unit 136.

The third switch 135 is connected in parallel with the first
power converter 134 and serially connected to the charging
unit 136. Thus, the third switch 135 is turned on or off
according to a command of the first controller 139 to supply
the power at the predetermined level, converted by the first
power converter 136, to the charging unit 136 or block the
power supplied to the charging unit 136.

The third switch 135 is turned off according to a command
of the first controller 139 when the current mode of the load
200 is the normal mode and is turned on or off according to
a command of the first controller 139 when the current mode
of the load 200 is the standby mode.

The third switch 135 can be turned on when the voltage
of the charging unit 136 is discharged to lower than the first
reference voltage while the load 200 is in the normal mode.

The third switch 135 is turned on according to a command
of the first controller 139 to charge the charging unit 136
when the voltage of the charging unit 136 is discharged to
lower than the first reference voltage while the standby
power is supplied to the load 200 and turned off according
to a command of the first controller 139 upon completion of
charging of the charging unit 136.

The charging unit 136 charges the power supplied through
the first power converter 134 when the third switch 135 is
turned on and discharges the power charged therein when
the third switch 135 is turned off. Here, the discharged
power is output through the standby power output port 130a
and used as the standby power of the load 200.

The charging unit 136 applies driving power to the first
controller 139.

That is, the charging unit 136 performs charging when the
internal voltage thereof decreases to lower than the first
reference voltage and performs discharging when the inter-
nal voltage thereof is charged to higher than a second
reference voltage.

The booster 137 is arranged between the charging unit
136 and the standby power output port 130a.

The booster 137 converts the voltage of the power dis-
charged from the charging unit 136 into a voltage at a
predetermined level. Here, the voltage at the predetermined
level corresponds to the standby power.

The booster 137 is a step-up DC-DC converter and boosts
the voltage output from the charging unit 136 to a voltage at
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a predetermined level in order to prevent a voltage lower
than a predetermined voltage from being applied to the load
due to discharging of the charging unit 136 to restrain the
load from performing the standby mode.

The voltage detector 138 detects the voltage of power
charged in the charging unit 136 and transmits the detected
voltage to the first controller 139.

The first controller 139 receives driving power from the
charging unit 136 and controls operations of the second
switch 133 and the third switch 135 on the basis of the
voltage transmitted from the voltage detector 138.

That is, the first controller 139 controls the second switch
133 to be turned on and controls the third switch 135 to be
turned off when the load 200 is in the normal mode.

In addition, the first controller 139 can control the third
switch 135 to be turned on when the voltage of the charging
unit 136 decreases to lower than the first reference voltage
while the load 200 is in the normal mode.

The first controller 139 converts an on/off state of the
second switch 133 and the third switch 135 on the basis of
the voltage of the charging unit 136 when the load 200 is in
the standby mode.

In this case, the first controller 139 compares the voltage
detected by the voltage detector 138 with the first reference
voltage while controlling the second switch 133 and the
third switch 135 to be turned off and controls the second
switch 133 and the third switch 135 to be turned on when the
detected voltage is lower than the first reference voltage.
Furthermore, the first controller 139 compares the voltage
detected by the voltage detector 138 with the second refer-
ence voltage while controlling the second switch 133 and the
third switch 135 to be turned on and controls the second
switch 133 and the third switch 135 to be turned off when the
detected voltage is higher than the second reference voltage.
Here, the first reference voltage and the second reference
voltages are predetermined.

In the present exemplary embodiment, the power-saving
power supply unit 130 directly supplies the power converted
by the first power converter 134 to the load 200 as standby
power while maintaining the second switch 133 in an on
state when the load 200 is in the normal mode and provides
the power charged in the charging unit 136 to the load 200
as standby power while converting an on/off state of the
second switch 133 and the third switch 135 on the basis of
the voltage of the charging unit 136 when the load is in the
standby mode.

In addition, the power-saving power supply unit 130 may
turn the third switch 135 on such that power is charged in the
charging unit 136 if the voltage of the charging unit 136 is
lower than the first reference voltage when the load is in the
normal mode.

FIG. 3 shows an example of the power-saving power
supply unit 130 according to another exemplary embodi-
ment. Referring to FIG. 3, the power-saving power supply
unit 130 includes the voltage adjuster 132, the second switch
133, the first power converter 134, the third switch 135, the
charging unit 136 (e.g., charger), the booster 137, the voltage
detector 138, and the first controller 139.

The voltage adjuster 132 corresponds to the voltage
adjuster 132 shown in FIG. 2 so that a redundant explanation
thereof is omitted herein.

The second switch 133 is turned on or off in response to
a control signal transmitted from the first controller 139 and
supplies the voltage adjusted by the voltage adjuster 132 to
the first power converter 134 when turned on.
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The second switch 133 is turned on when the load 200 is
in the normal mode and turned on or off when the load 200
is in the standby mode.

The second switch 133 is turned on according to a
command of the first controller 139 for charging of the
charging unit 136 when the voltage of the charging unit 136
is discharged to lower than the first reference voltage while
the standby power is supplied to the load 200, and turned off
according to a command of the first controller 139 when
charging of the charging unit 136 is completed.

The second switch 133 is connected to the first power
converter 134.

The first power converter 134 converts the power supplied
through the second switch 133 to power at a predetermined
level and applies the converted power to the charging unit
136. Here, the power at the predetermined level is power
suitable to charge the charging unit 135.

The first power converter 134 is serially connected to the
charging unit 136.

The power-saving power supply unit 130 may further
include the third switch 135. In this case, the third switch
135 is arranged between the first power converter 134 and
the charging unit 136 and is turned on/off in the same
manner as the second switch 133.

The charging unit 136 supplies power to drive the first
controller 139 and provides standby power to the load.

The charging unit 136 charges the power supplied through
the first power converter 134 when the second switch 133 is
turned on and discharges the power charged therein when
the second switch 133 is turned off. Here, the discharged
power is used as standby power of the load 200.

That is, the charging unit 136 performs charging when the
internal voltage thereof decreases to lower than the first
reference voltage and performs discharging when the inter-
nal voltage thereof is charged to higher than the second
reference voltage.

The booster 137 is arranged between the charging unit
136 and the standby power output port 130a. The booster
137 corresponds to the booster 137 shown in FIG. 2 so that
a redundant explanation thereof is omitted herein.

The voltage detector 138 detects the voltage of power
charged in the charging unit 136 and transmits the detected
voltage to the first controller 139.

The first controller 139 controls an operation of the
second switch 133 on the basis of the voltage detected by the
voltage detector 138.

More specifically, the first controller 139 controls the
second switch 133 to be turned on when the load 200 is in
the normal mode. The first controller 139 may convert an
on/off state of the second switch 133 on the basis of the
voltage of the charging unit 136 when the current mode of
the load 200 is the normal mode.

The first controller 139 converts an on/off state of the
second switch 133 when the current mode of the load is the
standby mode.

In this case, the first controller 139 compares the voltage
detected by the voltage detector 138 with the first reference
voltage while controlling the second switch 133 to be turned
off and controls the second switch 133 to be turned on when
the detected voltage is lower than the first reference voltage.
Furthermore, the first controller 139 compares the voltage
detected by the voltage detector 138 with the second refer-
ence voltage while controlling the second switch 133 to be
turned on and controls the second switch 133 to be turned off
when the detected voltage is higher than the second refer-
ence voltage. Here, the first reference voltage and the second
reference voltage are predetermined.
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In the present exemplary embodiment, the power-saving
power supply unit 130 supplies the power charged in the
charging unit 136 to the load 200 as standby power while
maintaining the second switch 133 in an on state when the
load 200 is in the normal mode and provides the power
charged in the charging unit 136 to the load 200 as standby
power while converting on/off of the second switch 133
when the load 200 is in the standby mode.

In addition, the power-saving power supply unit 130 may
supply the power charged in the charging unit 136 to the load
200 as standby power while converting an on/off state of the
second switch 133 in both the normal mode and the standby
mode of the load 200.

FIG. 4 shows a configuration of a power supply 100
according to another exemplary embodiment and FIG. 5
shows a configuration of a power-saving power supply unit
150 included in the power supply 100 shown in FIG. 4,
according to an exemplary embodiment.

The power supply 100 according to the present exemplary
embodiment is provided to an electric device and supplies
driving power or standby power to each load in the electric
device. The power supply 100 supplies the driving power to
a load when the load is in the normal mode, provides the
standby power to a second receiver of a remote controller,
included in the load, when the load is in a sleep mode
corresponding to a standby mode, and supplies the standby
power only to a first receiver of the remote controller,
included in the power supply, when the load is in a deep
sleep mode corresponding to a standby mode.

As shown in FIG. 4, the power supply 100 includes the
input power supply unit 110 (e.g., input power supplier), the
first switch 120, a power-saving power supply unit 150 (e.g.,
power-saving power supplier), and a driving power supply
unit 160 (e.g., driving power supplier).

The input power supply unit 110 is connected to an
external commercial power supply to receive power from
the external commercial power supply and supplies the
received power to at least one of the power-saving power
supply unit 150 and the driving power supply unit 160.

The input power supply unit 110 includes a plug (not
shown) and the plug has two power ports (Live and Neutral)
and a prime ground port FG.

The first switch 120 is arranged between the input power
supply unit 110 and the load 200 and is turned on or off
according to a command of a first controller 158.

The first switch 120 is turned on according to a command
of the first controller 158 when the load 200 is in the normal
mode.

The first switch 120 is turned on according to a command
of'the first controller 158 when the standby mode of the load
200 corresponds to a first standby mode (e.g., sleep mode)
and turned off according to a command of the first controller
158 when the standby mode of the load 200 corresponds to
a second standby mode (e.g., deep sleep mode).

The first switch 120 supplies the power of the input power
supply unit 110 to the load 200 when the standby mode of
the load 200 corresponds to the sleep mode and blocks the
input power when the standby mode of the load 200 corre-
sponds to the deep sleep mode.

Accordingly, the first switch 120 can allow the power of
the input power supply source unit 110 to be supplied to the
driving power supply unit 160 when the load 200 is in the
normal mode, permit the power of the input power supply
source unit 110 to be provided to a second standby power
unit 1505 when the load 200 is in the sleep mode, and permit
the power of the input power supply source unit 110 to be
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provided to a first standby power unit 150 when the load
200 is in the deep sleep mode.

The first switch 120 may include a relay.

The power-saving power supply unit 150 provides
standby power to at least one of a first receiver 157 and a
second receiver 212 (shown in FIG. 7) for receiving a signal
of the remote controller when the load 200 is in the standby
mode.

The power-saving power supply unit 150 according to an
exemplary embodiment will now be described in detail with
reference to FIG. 5.

As shown in FIG. 5, the power-saving power supply unit
150 includes the first standby power unit 150a (e.g., first
standby power supplier) and the second standby power unit
1504 (e.g., second standby power supplier).

The first standby power unit 150a is connected to the
power line 151 branched from a point between the input
power supply unit 110 and the first switch 120 and receives
the power from the input power supply unit 110 through the
power line 151.

That is, the first standby power unit 150a can receive the
power from the input power supply unit 110 regardless of an
on/off state of the first switch 120.

The first standby power unit 150a performs only a charg-
ing operation of a charging unit 155 on the basis of the
voltage of the charging unit 155 when the load 200 is in the
normal mode and the sleep mode.

The first standby power unit 150a charges and discharges
the power supplied from the input power supply unit 110 to
provide standby power to the first receiver 157 and the first
controller 158 when the standby mode of the load 200 is the
deep sleep mode. Here, the discharged power is used as
standby power to receive a signal from the remote controller.

The first standby power unit 150a can reduce power
consumption due to power conversion because the first
standby power unit 150a converts the power of the input
power supply unit 110 to power suitable for charging of the
charging unit 155 only during charging of the charging unit
155 when the standby power is supplied to the first receiver.

The second standby power unit 15056 blocks supply of the
input power when the standby mode is the deep sleep mode.
The second standby power unit 1505 receives the input
power through the first switch 120, converts the input power
into standby power, and supplies the standby power to the
second receiver 212 when the standby mode corresponds to
the sleep mode.

Here, the sleep mode and the deep sleep mode may be set
according to user selection or update.

More specifically, the first standby power unit 150a
includes a second rectifier 152, a first power converter 153,
a second switch 154, the charging unit 155 (e.g., charger), a
voltage detector 156, the first receiver 157, and the first
controller 158.

The second rectifier 152 is connected to the power line
151 branched from a point between the input power supply
unit 110 and the first switch 120.

That is, the second rectifier 12 is arranged between the
power line 151 branched from the input power supply unit
110 and the charging unit 155 and rectifies the power
supplied to the charging unit 155 from the input power
supply unit 110. The second rectifier 152 may include a
diode.

The first power converter 153 is arranged between the
second rectifier 152 and the charging unit 155 and converts
the voltage of power supplied to the charging unit 155 from
the second rectifier 152.
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The first power converter 153 converts the voltage of the
rectified power to a voltage suitable to charge the charging
unit 155. The first power converter 153 may include a
DC-DC converter for charging.

The second switch 154 is located between the first power
converter 153 and the charging unit 155 and is turned on or
off according to a command of the first controller 158.

That is, the second switch 154 is turned on when the
voltage of the charging unit 155 is lower than the first
reference voltage and is turned off when the voltage of the
charging unit 155 becomes higher than the second reference
voltage to fully charge the charging unit 155.

The charging unit 155 is connected to the second switch
154 and supplies power to drive the first controller 158, the
first receiver 157, and the voltage detector 156 when the
standby mode is the deep sleep mode. Here, the power to
drive the first controller 158, the first receiver 157 and the
voltage detector 156 corresponds to standby power used to
wait to receive a signal from the remote controller.

The charging unit 155 may include a super capacitor,
provides the power charged therein to the first controller
158, the first receiver 157, and the voltage detector 156 in
the deep sleep mode, and performs charging when dis-
charged to lower than the first reference voltage.

Here, the super capacitor has enhanced capacitance per-
formance and is used as a cell. Accordingly, the super
capacitor can stably operate for a long time in an environ-
ment in which charging and discharging are repeated.

The super capacitor receives power from the input power
supply unit 110, charges the received power, and discharges
the charged power when power is not applied thereto.

The voltage detector 156 is arranged across both terminals
of the charging unit 155, detects the voltage of power
charged in the charging unit 155, and transmits the detected
voltage to the first controller 158.

The first receiver 157 receives the driving power from the
charging unit 155 in the deep sleep mode and waits to
receive a signal transmitted from the remote controller in the
standby mode. When an on signal is received from the
remote controller, the first receiver 157 transmits the on
signal to the first controller 158. When an off signal is
received from the remote controller, the first receiver 157
transmits the off signal to the first controller 158.

The first receiver 157 can be maintained in an inactivated
state in the sleep mode and the normal mode. The first
receiver 157 can switch to an activated state according to a
command of the first controller 158.

The first controller 158 receives driving power from the
charging unit 155.

The first controller 158 controls the first switch 120 to be
turned on in the normal mode, controls the first switch 120
to be turned on in the sleep mode, and controls the first
switch 120 to be turned off in the deep sleep mode.

The first controller 158 compares the voltage of the
charging unit 155 with the first reference voltage, controls
the second switch 154 to be turned on when the voltage of
the charging unit 155 is lower than the first reference
voltage, and controls the second switch 154 to be turned off
when the voltage of the charging unit 155 is higher than the
first reference voltage.

In addition, the first controller 158 controls the second
switch 154 to be turned on until the voltage of the charging
unit 155 exceeds the second reference voltage if the charging
unit 155 has been charged.

The first controller 158 is a microcomputer that consumes
ultra low power. Thus, the first controller 158 consumes a
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minimum amount of power charged in the charging unit 155
corresponding to a super capacitor.

That is, the electric device including the power supply 100
consumes only power for a charging operation of the charg-
ing unit 155 when the electric device is in the deep sleep
mode as a standby mode. Accordingly, it is possible to make
the standby power zero.

The second standby power unit 1505 includes a third
rectifier 159a, a second power converter 1595, and a fourth
switch 159c.

The third rectifier 1594 is connected to the first switch 120
and rectifies the power of the input power supply unit 110,
applied thereto through the first switch 120, when the first
switch 120 is turned on. The third rectifier 1594 may include
a diode.

The second power converter 1595 is connected to the
third rectifier 1594 and converts the voltage of power
rectified by the third rectifier 159a. The second power
converter 1595 includes a flyback DC-DC converter.

The second power converter 1595 includes a first standby
power output port 1594 and a second standby power output
port 159¢ and selectively outputs the converted voltage
through the first standby power output port 1594 and the
second standby power output port 159e. The first and second
standby power output ports 1594 and 159¢ can be connected
to different ports of a second controller 211 which will be
described below.

The second power converter 15956 outputs a voltage of
approximately B5V through the first standby power output
port 1594 and outputs a voltage of approximately ASV
through the second standby power output port 159e.

Standby power output through the first standby power
output port 1594 is used as driving power of the second
receiver 212 in the normal mode or is used as a signal for
switching the deep sleep mode to the normal mode in the
deep sleep mode.

Standby power output through the second standby power
output port 159¢ is used as standby power of the second
receiver 212 in the sleep mode.

The fourth switch 159¢ is connected to the first standby
power output port 1594.

The fourth switch 159c¢ is turned on by power fed back
according to a command of the second controller 211. The
fourth switch 159¢ supplies the standby power converted by
the second power converter 1595 to the second receiver 212
of'the load 200. The fourth switch 159¢ may include a relay.

In addition, the second power converter 1595 can block
the standby power output from the second standby power
output port 159¢ when the fourth switch 159¢ is turned on
and thus standby power is supplied to the load 200 through
the first standby power output port 1594.

That is, the first standby power unit 150a of the power-
saving power supply unit 150 generates the standby power
for driving the first receiver using the input power while
operations of the load 200 are all stopped, and the second
standby power unit 1505 of the power-saving power supply
unit 150 converts the input power applied through the first
switch 120 in order to drive only the second receiver of the
load 200 to thereby generate standby power.

The driving power supply unit 160 receives the power of
the input power supply unit 110 through the first switch 120,
converts the received power into power to drive the load
200, and applies the driving power to the load 200.

The driving power supply unit 160 includes a first rectifier
161, a power factor improvement unit 162 (e.g., power
factor improver), and a driving power converter 163.
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The first rectifier 161 is connected to the first switch 120
and rectifies the power of the input power supply unit 110,
applied through the first switch 120 when the first switch 120
is turned on. The first rectifier 161 may include a bridge
diode and full-wave-rectifies the input power through the
bridge diode.

The first rectifier 161 is connected in parallel between the
third rectifier 159a and the first switch 120.

The first rectifier 161 is connected to the power factor
improvement unit 162.

The power factor improvement unit 162 is located
between the first rectifier 161 and the driving power con-
verter 163. The power factor improvement unit 162 operates
according to a command of the second controller 211 of the
load 200.

The power factor improvement unit 162 can be imple-
mented by a switch corresponding to an active element.

That is, the power factor improvement unit 162 operates
when power is applied thereto through the fifth switch 170.
Accordingly, the power rectified by the first rectifier 161 is
supplied to the driving power converter 163 through the
power factor improvement unit 162. In this case, the power
factor improvement unit 162 improves the power factor of
the power rectified by the first rectifier 161 by correcting the
power factor.

The power factor improvement unit 162 is connected to
the driving power converter 163.

The driving power converter 163 converts the power with
the improved power factor. The driving power converter 163
may include an LLLC DC-DC converter.

A driving power output port of the driving power con-
verter 163 is connected to the load 200.

That is, a voltage to drive various loads is output through
the driving power output port of the driving power converter
163.

The fifth switch 170 is located between the second
controller 211 of the load 200 and the power factor improve-
ment unit 162.

The fifth switch 170 is turned on by power fed back
according to a command of the second controller 211 of the
load 200. The fifth switch 170 may include a photo-coupler

Power output through the fifth switch 170 when the fifth
switch 170 is turned on is applied to the power factor
improvement unit 162.

The sixth switch 180 is located between the first controller
158 and the second controller 211.

The sixth switch 180 is turned on according to a command
of the second controller 211. The sixth switch 180 may
include a photo-coupler.

When the sixth switch 180 is turned on, the command of
the second controller 211 is transmitted to the first controller
158. That is, the sixth switch 180 is turned on in the normal
mode and the sleep mode and turned off in the deep sleep
mode.

FIG. 6 shows a configuration of an electric device includ-
ing the power supply 100 according to another exemplary
embodiment. The electric device is described with reference
to FIGS. 7 and 8.

FIG. 7 shows a configuration of a display apparatus 1 and
a remote controller 2 including the power supply 100 shown
in FIG. 6 and FIG. 8 shows a configuration of the power
supply 100 shown in FIG. 6 according to one or more
exemplary embodiments.

The electric device in the present exemplary embodiment
is a display apparatus 1 and includes a TV receiver, a
projector, a monitor, etc. However, it is understood that one
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or more other exemplary embodiments are not limited to a
display apparatus 1 as the electric device.

Referring to FIG. 6, a display apparatus 1 displaying
images receives a power on/off command and a driving
command from a remote controller 2.

That is, a user can turn the display apparatus 1 on or off
and operate the turned on display apparatus 1 by manipu-
lating the remote controller 2.

The display apparatus 1 displays an image upon receiving
a power on command from the remote controller 2 in the
normal mode, and blocks power supplied to a load 200 to
interrupt display of an image and performs a standby mode
upon receiving a power off command from the remote
controller 2.

Here, the standby mode includes the deep sleep mode that
uses input power as standby power and the sleep mode that
uses converted input power as standby power.

Standby power in the deep sleep mode is lower than
standby power in the sleep mode.

The display apparatus 1 performs the sleep mode as a
standby mode when there is a possibility that data is received
or there is a possibility of update. In this case, the sleep mode
and the deep sleep mode can be selected by a user.

When the user selects the sleep mode as a standby mode
and a data receiving command is received, the display
apparatus 1 drives a load 200 from among a plurality of
loads by supplying driving power to the load 200 according
to a command of the second controller 211 so as to store data
received from an external device.

The display apparatus 1 includes the power supply 100
that supplies driving power or standby power, the load 200
driven using the driving power supplied from the power
supply 100, and a display panel 300 that displays an image
according to operation of the load 200.

The power supply 100 supplies the driving power to each
load in the normal mode in which the display apparatus 1
displays an image. When a power off command for each load
is received when the power supply 100 is connected to a
commercial power supply, the power supply 100 provides
only standby power used to wait to receive an on signal of
the remote controller 2.

The power supply 100 determines whether the standby
mode set to the display apparatus 1 is the sleep mode or the
deep sleep mode, turns the first switch 120 on or off on the
basis of the determination result, and activates the first
standby power unit 150a or the second standby power unit
1505 according to the set standby mode.

Referring to FIG. 7, the power supply 100 includes an
input power supply unit 110 (e.g., input power supplier), the
first switch 120, the power-saving power supply unit 150
(e.g., power-saving power supplier), and the driving power
supply unit 160 (e.g., driving power supplier). The power
supply corresponds to the power supply shown in FIGS. 4
and 5 so that a redundant explanation thereof is omitted
herein.

The display apparatus 1 including the aforementioned
power supply 100 uses a voltage output through the second
standby power output port 159¢ of the second power con-
verter 1596 as standby power in the sleep mode and uses the
voltage of the charging unit 155 as standby power while
power supplied to the load 200 is blocked in the deep sleep
mode. Accordingly, it is possible to make the standby power
Zero.

Configurations of the power supply 100, the load 200, and
the remote controller 2 of the display apparatus 1 according
to an exemplary embodiment will now be described with
reference to FIG. 8.
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The charging unit 155 is connected to the input power
supply unit 110, provides driving power to the first controller
158, the first receiver 157, and the voltage detector 156 in
the deep sleep mode corresponding to a standby mode, and
performs charging when the voltage thereof becomes lower
than the first reference voltage.

The driving power is standby power used when the
display apparatus 1 waits to receive a signal from the remote
controller.

The voltage detector 156 detects the voltage of power
charged in the charging unit 155 and transmits the detected
voltage to the first controller 158.

The first receiver receives a power on or off signal of the
load 200 from the remote controller 2.

The first receiver 157 may have a code different from a
signal received by the second receiver 212.

The first receiver 157 is in a standby state in the deep sleep
mode and thus the first receiver 157 can receive a signal
from the remote controller 2, whereas the second receiver
212 is not driven in the deep sleep mode and thus the second
receiver 212 cannot receive a signal from the remote con-
troller 2.

The first receiver 157 is inactivated under the control of
the first controller 158 in the normal mode and the sleep
mode or ignores a signal of the remote controller 2. The
second receiver 212 receives a signal of the remote control-
ler 2 in the normal mode and the sleep mode.

In addition, both the first receiver 157 and the second
receiver 212 can receive a signal of the remote controller 2
in the normal mode and the sleep mode.

The first controller 158 receives the voltage of the charg-
ing unit 155, detected by the voltage detector 156, in the
normal mode, the sleep mode, and the deep sleep mode.

The first controller 158 periodically compares the voltage
of the charging unit 155 with the first reference voltage,
turns the second switch 154 on when the voltage of the
charging unit 155 is lower than the first reference voltage,
and turns the second switch 154 off when the voltage of the
charging unit 155 is higher than the second reference volt-
age.

The first controller 158 determines whether the voltage
charged in the charging unit 155 corresponds to the prede-
termined second reference voltage while controlling charg-
ing of the charging unit 155 and turns the second switch 154
off when the voltage charged in the charging unit 155 is
higher than the second reference voltage.

The first controller 158 switches the current mode to the
normal mode upon receiving an on signal of the remote
controller 2 through the first receiver 157 and switches the
current mode to the standby mode upon receiving an off
signal of the remote controller 2.

The first controller 158 controls an on/off state of the first
switch 120 on the basis of a control signal of the second
controller 211, transmitted through the sixth switch 180.

That is, when the current mode switches to the standby
mode, the first controller 158 controls the first switch 120 to
be turned on when a sleep mode command is transmitted
from the second controller 211 and controls the first switch
120 to be turned off when a deep sleep mode command is
transmitted from the second controller 211.

The first controller 158 is electrically separated from the
sixth switch 180 when controlling the standby mode to
switch to the deep sleep mode and is electrically connected
to the sixth switch 180 when controlling the current mode to
switch to the normal mode and the sleep mode.
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That is, the first controller 158 can determine that the
current mode is the deep sleep mode upon determining that
both the first switch 120 and the sixth switch 180 are turned
off.

Furthermore, the first controller 158 can receive a com-
mand for switching the normal mode to the standby mode
from the second controller 211. In this case, the first con-
troller 158 controls an on/off state of the first switch 120 on
the basis of the mode conversion command.

In addition, the first controller 158 can turn the sixth
switch 180 off after the lapse of a predetermined time from
when a command for switching the current mode to the
standby mode is input.

The first controller 158 includes a microcomputer that
consumes ultra low power. Accordingly, the first controller
158 consumes a minimum quantity of power charged in the
charging unit 155 corresponding to a super capacitor.

The fourth switch 159c¢ is turned on by power fed back
according to a command of the second controller 211 of a
video controller 210. When the fourth switch 159¢ is turned
on, power output from the second power converter 1595 is
applied to the load 200.

The fourth switch 159¢ supplies power to the second
receiver 212 when turned on.

The second power converter 15956 outputs a voltage of
approximately 5V through a standby power output port. The
standby power output port of the second power converter
1594 is connected to the load 200 that uses the voltage
output through the standby power output port as driving
power.

The fifth switch 170 is turned on by power fed back
according to a command of the second controller 211 of the
video controller 210. The fifth switch 170 drives the power
factor improvement unit 162 when turned on.

At this time, the power having a power factor improved
by the power factor improvement unit 162 is applied to the
driving power converter 163 and converted to driving power
by the driving power converter 163, and thus a voltage of
about 13V and a voltage to drive a light source 220 may be
output through a driving power output port of the driving
power converter 163.

The sixth switch 180 is turned on or off according to a
command of the second controller 211.

The sixth switch 180 is turned on in the normal mode and
the sleep mode and turned off in the deep sleep mode.

When the sixth switch 180 is turned on, a command of the
second controller 211 is transmitted to the first controller
158.

In this manner, the display apparatus 1 consumes only
power to charge the charging unit 155 in the deep sleep
mode. Accordingly, it is possible to make standby power
Zero.

The load 200 is described in detail with reference to FIG.
8.

The load 200 displays an image on the display panel 300.
The load 200 includes the video controller 210, the light
source 220, and a driver 230.

The video controller 210 controls the light source 220 and
the driver 230 to display an image on the display panel 300
and includes the second controller 211, the second receiver
212, and a storage unit 213 (e.g., storage).

The second controller 211 receives the power converted
by the second power converter 1595 in the normal mode and
controls the fourth and fifth switches 159¢ and 170 to apply
the power converted by the second power converter 1595 to
the second controller 211 and the second receiver 212 and to
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supply the power converted by the driving power converter
163 to the driver 230 and the light source 220.

The second controller 211 can switch the sleep mode to
the normal mode when an on signal is directly received
through the remote controller 2 in the sleep mode.

The second controller 211 determines whether the standby
mode stored in the storage unit 213 is the sleep mode or deep
sleep mode when standby power is supplied, switches the
standby mode to the normal mode when the standby mode
stored in the storage unit 213 is the deep sleep mode, and
maintains the standby mode when standby mode stored in
the storage unit 213 is the sleep mode.

Here, the mode stored in the storage unit 213 corresponds
to the sleep mode or deep sleep mode selected in the normal
mode right before changed to the standby mode.

When a deep sleep mode or sleep mode selection signal
is received through the remote controller 2, the second
controller 211 controls the deep sleep mode or sleep mode
to be stored.

In addition, the second controller 211 controls a previ-
ously stored mode to be deleted.

The deep sleep mode or sleep mode can be selected
through a manipulation unit.

The second controller 211 controls the third and fourth
switches 135 and 159¢ to be turned on when switching the
standby mode to the normal mode such that the power
converted by the second converter 155 and power converted
by the third power converter and 180 are supplied to the
driver 230 and the light source 220.

The second controller 211 controls the sixth switch 180 to
be turned on in the normal mode or sleep mode and transmits
a selected deep sleep mode or sleep mode signal to the first
controller 211, to thereby turn the first switch 120 on or off.

The second controller 211 can transmit a command signal
for inactivating the first receiver 157 to the first controller
158 through the sixth switch 180 when switching the
standby mode to the sleep mode.

The image controller 210 may further include a tuner.

Upon reception of a broadcast signal from a broadcasting
station or a satellite through the tuner in a wired or wireless
manner, the second controller 211 divides the received
broadcast signal into a video signal having video data, a
sound signal having sound data, and an additional signal
having additional data, processes the video signal and the
sound signal, and transmits the additional data to a graphical
user interface (GUI) supply unit (e.g., GUI supplier). Here,
the additional data may include an electronic program guide
(EPG). The GUI supply unit generates a graphical user
interface (GUI) to be provided to the user.

The second controller 211 may decode an external video
signal input from the Internet and output the decoded video
signal.

The second controller 211 controls the driver 230 and the
light source 220 to display the processed video data on the
display panel 300 in the normal mode.

The second controller 211 may control the processed
sound signal to be output through a speaker or output to an
external device connected through an external output port.

The video controller 210 further includes a communica-
tion unit (e.g., communicator). The communication unit may
communicate with a neighboring terminal through at least
one of infrared communication, ZigBee, radio frequency
(RF) communication, and Bluetooth or communicate with a
remote terminal using WiFi, etc.

That is, the second controller 211 recognizes a user
command on the basis of user manipulation performed on
the remote controller 2, controls an operation of the display
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panel 300 according to the recognized user command, and
controls the communication unit to access the Internet upon
receiving an Internet request signal through the remote
controller 2.

Upon input of standby power from the second power
converter 159¢, the second controller 211 determines
whether the standby mode is the deep sleep mode on the
basis of whether input of the standby power is maintained.
When the standby mode is the deep sleep mode, the second
controller 211 controls the fourth switch 159¢ and the fifth
switch 179 to be turned on such that the deep sleep mode
switches to the normal mode. When the standby mode is the
sleep mode, the second controller 211 controls off state of
the fourth and fifth switches 159¢ and 170 to be maintained
such that the sleep mode is maintained.

The second controller 211 determines that the standby
mode is the sleep mode when input of the standby power is
maintained and maintains the sleep mode. When the standby
power is re-input, the second controller 211 determines that
the standby mode is the deep sleep mode and switches the
current mode to the normal mode.

The second receiver 212 receives a power off signal and
a driving signal from the remote controller 2.

The second receiver 212 receives standby power from the
second power converter 1596 when the standby mode is
controlled to be the sleep mode. That is, the second receiver
212 maintains a standby state to receive the power off signal
from the remote controller 2 in the sleep mode.

The second receiver 212 does not operate since power
supplied from the second power converter 1595 is blocked
in the deep sleep mode.

The second receiver 212 receives driving power from the
second power converter 1595 and receives the power off
signal and driving signal from the remote controller 2 in the
normal mode.

In this case, the second receiver 212 receives a deep sleep
mode or sleep mode selection signal transmitted from the
remote controller 2.

The storage unit 213 stores channel information, volume
information, and screen configuration information in the
normal mode before switching to the standby mode and
stores a sleep mode or deep sleep mode selected by the user.
The storage unit 213 may be a last memory.

The storage unit 213 stores updated information in the
normal mode and the sleep mode.

The light source 220 may include a plurality of light
emitting diodes (LEDs), is located at the side of a light guide
or behind the light guide, and is driven according to a
command of the second controller 211 to output light to the
light guide. The light source can be eliminated when the
display apparatus 1 can emit light.

The driver 230 includes a first driver for driving an X
electrode and a second driver for driving a Y electrode. Here,
the X electrode is a source electrode and the Y electrode is
a gate electrode.

The first driver and the second driver that respectively
transmit driving signals to a data line and a gate line are
connected to the second controller 211 and operate accord-
ing to a command of the second controller 211 to display an
image.

The first driver selects a gradation voltage for each data
line according to a command of the second controller 211
and transmits the selected gradation voltage to liquid crystal
through the data line.

The second driver transmits an on/off signal based on a
command of the second controller 211 to a thin film tran-
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sistor (TFT) corresponding to a switching element through
a scan line to turn the TFT on or off.

That is, when the first driver supplies a voltage corre-
sponding to each color, the second driver receives the
voltage and applies the voltage to a corresponding pixel.

The data line is connected to a source electrode of the
TFT, the scan line is connected to a gate electrode of the
TFT, and an indium tin oxide (ITO) pixel electrode is
connected to a drain electrode of the TFT. The TFT is turned
on when a scan signal is supplied to the scan line to apply
a data signal provided through the data line to the pixel
electrode.

A predetermined voltage is applied to a common elec-
trode, and thus electric field is generated between the
common electrode and the pixel electrode. This electric field
changes the tilting angle of liquid crystal interposed between
liquid crystal display panels and light transmittance is varied
according to the changed tilting angle to display a desired
image.

The display panel 300 includes a pair of panels and liquid
crystal interposed between the panels.

One of the panels includes a plurality of TFTs arranged in
a matrix form and the other panel includes a common
electrode made of ITO.

The remote controller 2 according to an exemplary
embodiment will now be described in detail with reference
to FIG. 8.

The remote controller 2 is remotely located from the
display apparatus 1.

The remote controller 2 is wirelessly connected to the
display apparatus 1 and manipulated by the user to transmit
a driving on/off signal and a driving control signal to the
display apparatus 1.

An input unit 21 of the remote controller 2 is manipulated
by the user and transmits a manipulated signal to a third
controller 22. The input unit 21 includes a power key 21a by
which the user powers the display apparatus 1 on or off and
a manipulation key 215 for controlling operation of the
display apparatus 1 and transmits signals respectively cor-
responding to the power key 21a¢ and manipulation key 215
to the third controller 22.

The power key 21a may include two keys. One is a key
for canceling the deep sleep mode and the other is a key for
canceling the sleep mode.

The sleep mode or deep sleep mode is selected through
the input unit 21.

The third controller 22 controls a first transmitter 23 to
transmit an on/off signal of the power key 21la, received
from the input unit 21.

When there are two power keys, codes respectively cor-
responding to the power keys are generated.

The third controller 22 generates a code corresponding to
a manipulation signal of the manipulation key 215, trans-
mitted from the input unit 21, and controls the second
transmitter 24 to transmit a driving control signal including
the generated code.

The third controller 22 controls a signal corresponding to
the selected sleep mode or deep sleep mode to be transmit-
ted.

The first transmitter 23 and the second transmitter 24 may
include a light generator or an RF generator and transmits a
signal including a code corresponding to an instruction of
the third controller 22.

The first transmitter 23 transmits a signal representing
conversion to the normal mode or conversion to the deep
sleep mode. In this case, the signal of the first transmitter 23
is received by the first receiver 157.
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The second transmitter 24 transmits a signal representing
conversion to the normal mode or conversion to the sleep
mode and transmits a driving control signal in the normal
mode.

The second transmitter 24 transmits a signal correspond-
ing to the sleep mode or deep sleep mode.

In this case, the signal of the second transmitter 24 is
received by the second receiver 212.

Operations of the power supply 100 and the load 200
according to a signal transmitted from the remote controller
2, according to an exemplary embodiment, will now be
described with reference to FIGS. 9 to 12.

FIG. 9 illustrates a driving power flow between the power
supply 100 and the load 2 when the display apparatus 1
operates in the normal mode, according to an exemplary
embodiment.

An example of switching the mode of the display appa-
ratus 1 from the deep sleep mode to the normal mode is
described herein.

The power supply 100 switches the current mode of the
display apparatus 1 from the standby mode to the normal
mode when an on signal is input through the remote con-
troller 2. Here, the power supply 100 turns the first switch
120 on.

AC power of the input power supply unit 110 is applied
to the second rectifier 152 regardless of the on state of the
first switch 120, and the AC power applied to the second
rectifier 152 is rectified and then output to the first power
converter 153. The power applied to the first power con-
verter 153 is converted to power for charging and then
output to the charging unit 155.

Here, if the charging unit 155 has been fully charged, the
second switch 154 is turned off. When the charging unit 155
is discharged, the second switch 154 is turned on such that
the power converted by the first power converter 153 is
applied to the charging unit 155.

The first receiver 157 and the first controller 158 are
driven by the power supplied from the charging unit 155.
The first controller 158 driven by the power of the charging
unit 155 maintains the first switch 120 in an on state.

That is, the first standby power unit 150a performs
charging and discharging of the charging unit 155 to provide
driving power to each component.

Then, the first switch 120 is turned on such that the AC
power of the input power supply unit 110 is applied to the
first and third rectifiers 161 and 159a via the first switch 120.

The third rectifier 159a rectifies the input AC power and
outputs the rectified power to the second power converter
1595.

The second power converter 1595 converts the rectified
power to power at a predetermined level and outputs the
converted power to the second controller 211 through the
second standby power output port 1594. Here, the second
standby power output port 1594 of the second power con-
verter 1595 is electrically connected to the second controller
211.

Upon supply of power through the second standby power
output port 1594 of the second power converter 1594, the
second controller 211 checks the mode stored in the storage
unit 213 and determines whether the mode is a deep sleep
mode. When the mode is the deep sleep mode, the second
controller 211 turns the fourth and fifth switches 159¢ and
170 on.

Accordingly, the power converted by the second power
converter 1595 is output through the first standby power
output port 1594 and the power factor improvement unit 162
is driven.
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When the power factor improvement unit 162 is driven,
the first rectifier 161 and the driving power converter 163
can be electrically connected to each other.

That is, the first rectifier 161 rectifies the AC power of the
input power supply unit 110 to convert the AC power to DC
power.

Since the first rectifier 161 and the driving power con-
verter 163 are electrically connected to each other, the power
factor of the power rectified by the first rectifier 161 is
corrected by the power factor improvement unit 162 and
then the power is output to the driving power converter 163.

The driving power converter 163 converts the power with
the improved power factor to power at a predetermined level
and supplies the converted power to the load 200. That is,
the output port of the driving power converter 163 is
connected to various loads.

The second controller 211 turns the sixth switch 180 on to
communicate with the first controller 158. In addition, the
second controller 211 turns the sixth switch 180 on when the
sleep mode is selected.

In this manner, the second standby power unit 1505
receives the AC power from the input power supply unit 110
when the first switch 120 is turned on, rectifies the AC
power, converts the rectified power and supplies the con-
verted power to loads as driving power.

When the normal mode switches to the standby mode, the
power key of the remote controller 2 is manipulated such
that an off signal can be transmitted to the first receiver 157
or the second receiver 212. The display apparatus 1 may
switch to the deep sleep mode when the off signal is received
through the first receiver 125 and switch to the sleep mode
when the off signal is received through the second receiver
212.

Furthermore, when the second controller 211 inactivates
the first receiver 157 in the normal mode, the second
controller 211 can transmit a command for switching to the
standby mode to the first controller 158.

When the second receiver 212 receives the off signal, the
second controller 211 can transmit the command for switch-
ing to the standby mode to the first controller 158.

FIG. 10 shows a driving power flow between the power
supply 100 and the load 200 when the display apparatus 1
operates in the deep sleep mode, according to an exemplary
embodiment.

When an off signal is input through the remote controller
2, the power supply 100 switches the mode of the display
apparatus 1 from the normal mode to the standby mode.
Here, the power supply 100 checks the mode stored in the
storage unit 213. When the mode is the deep sleep mode, the
power supply 100 controls the standby mode of the display
apparatus 1 to switch to the deep sleep mode.

To achieve this, the power supply 100 turns the first
switch 120 off.

Then, power supplied from the input power supply unit
110 to the load 200 is blocked and the second standby power
unit 1505 does not generate power. That is, components
included in an area ‘A’ do not operate.

The first standby power unit 150a charges and discharges
the charging unit 155 regardless of turning off of the first
switch 120 to supply driving power to the components of the
display apparatus 1.

More specifically, the AC power of the input power
supply unit 110 is applied to the second rectifier 152,
rectified by the second rectifier 152, and then output to the
first power converter 153. The power output to the first
power converter 153 is converted to power for charging and
then output to the charging unit 155.
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When the charging unit 155 has been fully charged, the
second switch 154 is turned off. When the charging unit 155
is discharged, the second switch 154 is turned on such that
the power converted by the first power converter 153 is
applied to the charging unit 155.

The first receiver 157 and the first controller 158 are
driven by the power supplied from the charging unit 155.
The first controller 158 driven by the power of the charging
unit 155 maintains the first switch 120 in an on state.

As described above, the first standby power unit 150a
performs charging and discharging of the charging unit 155
to provide standby power to the first controller 158 and the
first receiver 157. Here, the first controller 158 controls
charging of the charging unit 155 on the basis of the voltage
of the charging unit 155.

Referring to FIG. 11, the power supply 100 compares a
voltage detected from the charging unit 155 with a reference
voltage and maintains the second switch 154 in an off state
when the detected voltage is higher than the reference
voltage. If the detected voltage is lower than the reference
voltage, the power supply 100 turns the second switch 154
on such that the charging unit 155 performs a charging
operation. The power supply 100 re-detects the voltage of
the charging unit 155 while the charging unit 155 performs
a charging operation, compares the re-detected voltage with
a full-charge voltage, and turns the second switch 154 off to
stop charging when the re-detected voltage is higher than the
full-charge voltage.

As described above, the power of the charging unit 155
increases when the second switch 154 is turned on and is
discharged with the lapse of time.

The charging unit 155 supplies an average of 4 mW as
standby power of the first controller 158 and the first
receiver 157 and performs charging when the power of the
charging unit 155 is maintained as a minimum of 2 mW for
a predetermined time.

If the first receiver 157 receives a power on signal of the
remote controller 2 in the deep sleep mode, the first receiver
157 transmits the power on signal to the second controller
211. Here, the first controller 158 turns the first switch 120
on such that the AC power of the input power supply unit
110 is applied to the second and third rectifiers 150 and 170,
and then turns the third and fourth switches 160 and 165 on
such that the power converted by the second power con-
verter 1595 and the driving power converter 163 is output.

FIG. 12 shows a driving power flow between the power
supply 100 and the load 200 when the display apparatus 1
operates in the sleep mode, according to an exemplary
embodiment.

The power supply 100 turns the first switch 120 on in the
sleep mode.

The first standby power unit 150a performs charging and
discharging of the charging unit 155 irrespective of turning
on of the first switch 120 to supply driving power to the first
controller 158 and the first receiver 157. However, the first
receiver 157 is inactivated because the display apparatus 1
operates in the sleep mode.

Accordingly, the on signal of the remote controller 2 for
canceling the standby mode can be received through the
second receiver 212.

Then, the first switch 120 is turned on such that the AC
power of the input power supply unit 110 is applied to the
first and third rectifiers 161 and 1594 through the first switch
120.

The third rectifier 159a rectifies the input AC power and
outputs the rectified power to the second power converter
15964.
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The second power converter 1595 converts the rectified
power to power at a predetermined level and outputs the
converted power to the second controller 211 through the
second output port 1594. Here, the second output port 1594
of the second power converter 1595 and the second con-
troller 211 are electrically connected to each other.

When the power is applied through the second output port
1594 of the second power converter 1595, the second
controller 211 checks the mode stored in the storage unit 213
and determines whether the checked mode is the deep sleep
mode.

When the checked mode is the sleep mode, the second
controller 211 instructs the first controller 158 to maintain
the inactivated state of the first receiver 157 and to maintain
the on state of the first switch 120.

When the checked mode is the sleep mode and the on
signal is not received from the remote controller 2, the
second controller 211 maintains the third and fourth
switches 160 and 165 in an off state such that the power
converted by the second and third power converters 155 and
180 is not output. That is, components included in an area
‘B’ do not operate.

If'the second receiver 212 receives a power on signal from
the remote controller 2 in the sleep mode, the second
receiver 212 transmits the power on signal to the second
controller 211. In this case, the second controller 211 turns
the fourth and fifth switches 159¢ and 170 on such that the
power converted by the second power converter 1595 and
the driving power converter 163 is output.

The process of outputting the power from the second
power converter 1595 and the driving power converter 153
according to turning on of the fourth and fifth switches 159¢
and 170 corresponds to that described with reference to FIG.
10.

FIG. 13 is a block diagram of a power supply 100
according to another exemplary embodiment.

Referring to FIG. 13, the power supply 100 includes the
input power supply unit 110 (e.g., input power supplier), the
first switch 120, the power-saving power supply unit 150
(e.g., power-saving power supplier), and the driving power
supply unit 160 (e.g., driving power supplier).

The power supply 100 performs the standby mode and the
normal mode.

Here, in the present exemplary embodiment, the standby
mode includes only the deep sleep mode.

The first controller 158 turns the first switch 120 on in the
deep sleep mode and turns the first switch 120 on in the sleep
mode and the normal mode. Accordingly, power supplied to
loads is blocked in the deep sleep mode and power is
provided to at least one load in the normal mode and the
sleep mode.

The first controller 158 compares the voltage of the
charging unit 155 with the first reference voltage, turns the
second switch 154 on when the voltage of the charging unit
155 is lower than the first reference voltage, and turns the
second switch 154 off when the voltage of the charging unit
155 is higher than the second reference voltage.

The first receiver 157 waits to receive a power on/off
signal from the remote controller 2 while receiving the
power from the charging unit 155 to perform the deep sleep
mode.

The first standby power unit 150a generates standby
power using power of the primary side before power con-
version on the basis of the second power converter 1595 and
the driving power converter 163, whereas the second
standby power unit 1505 generates driving power using
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power of the secondary side after power conversion on the
basis of the second power converter 1595 and the driving
power converter 163.

In this manner, the power charged in the super capacitor
corresponding to the charging unit 155 is supplied as driving
power of the first receiver 157 for receiving an on/off signal
of the remote controller 2 and the first controller 158, and
thus it is possible to make standby power zero.

A load 200 to which power is supplied from the power
supply 100 according to an exemplary embodiment will now
be briefly described.

The second controller 211 receives the power converted
by the second power converter 1595 in the normal mode and
controls the fourth and fifth switches 159¢ and 170 to supply
the power converted by the second power converter 1595
and the driving power converter 163 to the driver 230, the
light source 220, the second controller 211 and the second
receiver 212.

The second controller 211 controls operations of the
driver 230 and the light source 220 on the basis of a driving
command transmitted from the second receiver 212 in the
normal mode.

When power is re-supplied in the state that power is
blocked, the second controller 211 switches the deep sleep
mode to the normal mode. To achieve this, the second
controller 211 turns the fourth and fifth switches 159¢ and
170 on. Accordingly, the power converted by the second
power converter 1595 and the driving power converter 163
is supplied to the driver 230 and the light source 220.

The second controller 211 controls the sleep mode to be
maintained if standby power is continuously applied through
the second power converter 1595.

While exemplary embodiments described above are with
reference to the display apparatus 1 as an exemplary electric
device, it is understood that one or more other exemplary
embodiments can be applied to any electric device that
receives a power on/off command and a driving command
through a remote controller.

Although a few exemplary embodiments have been
shown and described, it would be appreciated by those
skilled in the art that changes may be made in these
exemplary embodiments without departing from the prin-
ciples and spirit of the inventive concept, the scope of which
is defined in the claims and their equivalents.

What is claimed is:

1. A power supply comprising:

a first switch arranged between an input power supplier

and a load;

a driving power supplier which receives input power from
the input power supplier through the first switch and
which supplies the received input power to the load as
driving power when a current mode of the load is a
normal mode; and

a power-saving power supplier connected to a power line
branched from a point between the input power sup-
plier and the first switch, the power-saving power
supplier generating standby power using the input
power when the current mode of the load is a standby
mode,

wherein the power-saving power supplier comprises:

a voltage adjuster which adjusts a voltage of the input
power supplied through the power line to a voltage
at a predetermined level,

a second switch connected to the voltage adjuster,

a first power converter connected to a standby power
output port, the first power converter converting
power corresponding to the adjusted voltage to the
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standby power and outputting the standby power to
the standby power output port,

a charger which charges power transmitted through the
first power converter and which outputs the charged
power as the standby power,

a voltage detector which detects a voltage of the power
charged in the charger, and

a first controller which receives driving power from the
charger and which controls an operation of the
second switch according to the detected voltage.

2. The power supply according to claim 1, wherein the
charger is connected in parallel between the first power
converter and the standby power output port.

3. The power supply apparatus according to claim 2,
wherein:

the power-saving power supplier further comprises a third
switch connected to the charger; and

the first controller controls the second switch to be turned
on such that the standby power converted by the first
power converter is applied to the load and controls the
third switch to be turned off when the current mode of
the load is the normal mode.

4. The power supply according to claim 3, wherein the
first controller controls the second switch and the third
switch to be turned off such that the charged power is output
when the current mode of the load is the standby mode.

5. The power supply according to claim 4, wherein the
power-saving power supplier further comprises a booster
which converts the voltage of the power output from the
charger to a predetermined voltage and which applies the
predetermined voltage to the load.

6. The power supply according to claim 4, wherein the
first controller controls the second switch and the third
switch to be turned on when the detected voltage is deter-
mined to be lower than a first reference voltage.

7. The power supply according to claim 6, wherein the
first controller controls the second switch and the third
switch to be turned off when the detected voltage is deter-
mined to be higher than the first reference voltage.

8. The power supply according to claim 1, wherein:

the power-saving power supplier further comprises:

a voltage adjuster which adjusts the voltage of the input
power supplied through the power line to a voltage
at a predetermined level, and

a first power converter serially connected to the charger
to convert power corresponding to the adjusted volt-
age to power for charging of the charger and to apply
the converted power to the charger; and

the first controller controls the second switch to be turned
off such that the power charged in the charger is output
to the load and controls the second switch to be turned
on when the detected voltage is determined to be lower
than a first reference voltage.

9. The power supply according to claim 1, wherein the
first switch is turned on when an on signal is input from the
load and turned off when an off signal is input from the load.

10. The power supply according to claim 1, wherein the
charger comprises a super capacitor.

11. The power supply according to claim 1, wherein the
driving power supplier comprises:

a first rectifier which rectifies the received input power

applied through the first switch;

a power factor improver connected to the first rectifier to
improve a power factor of the rectified power rectified
by the first rectifier; and

a driving power converter connected to the power factor
improver to convert the power with the improved
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power factor to power for driving the load and to output
the converted power to the load.

12. The power supply according to claim 11, wherein:

the power-saving power supplier further comprises a first
receiver which receives a power on/off signal of the
load from a remote controller and which receives the
power for driving from the charger; and

the first controller checks the current mode of the load
according to a signal transmitted from the remote
controller, controls the first switch to be turned on when
the current mode of the load is the normal mode, and
controls the first switch to be turned off when the
current mode of the load is the standby mode.

13. The power supply according to claim 12, wherein the

power-saving power supplier further comprises:

a second rectifier connected to the power line to rectify the
input power supplied from the input power supplier;
and

a first power converter which converts the power rectified
by the second rectifier and which outputs the converted
power to the charger.

14. The power supply according to claim 12, wherein the

power-saving power supplier further comprises:

a third rectifier arranged between the first switch and the
first rectifier to rectify the input power applied through
the first switch; and

a second power converter which converts the power
rectified by the second rectifier to the standby power
and which outputs the standby power to the load.

15. The power supply according to claim 14, wherein:

the power-saving power supplier further comprises a
fourth switch connected to a first standby power output
port of the second power converter and turned on in
response to a control signal of a second controller
included in the load; and

the second power converter outputs the standby power
through the first standby power output port when the
fourth switch is turned on and outputs the standby
power through a second standby power output port of
the second power converter when the fourth switch is
turned off.

16. The power supply according to claim 12, further

comprising:

a fitth switch arranged between a second controller of the
load and the power factor improver and turned on in
response to a control signal of the second controller of
the load,

wherein the power factor improver is driven to improve
the power factor of the power rectified by the first
rectifier when the fifth switch is turned on, and apply
the power with the improved power factor to the
driving power converter.

17. A power supply comprising:

a first switch arranged between an input power supplier
and a load;

a driving power supplier which receives input power from
the input power supplier through the first switch, which
converts the received input power, and which supplies
the converted input power to the load as driving power
when a current mode of the load is a normal mode; and

a power-saving power supplier connected to a power line
branched from a point between the input power sup-
plier and the first switch, the power-saving power
supplier converting the input power to a standby power,

wherein the power-saving power supplier comprises:

a first standby power supplier comprising a second
switch connected to the power line, a charger which
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charges power transmitted through the second
switch, a voltage detector which detects a voltage of
the charger, and a first receiver which receives a
signal of a remote controller, the first standby power
supplier supplying the power charged in the charger
to the first receiver as standby power;

a second standby power supplier which converts the
input power supplied through the first switch to
standby power and which applies the standby power
to a second receiver included in the load; and

a first controller which controls an operation of the first
switch such that the standby power is supplied
through at least one of the first standby power
supplier and the second standby power supplier and
which controls an operation of the second switch
according to the detected voltage when the current
mode of the load is a standby mode.

18. The power supply according to claim 17, wherein the
driving power supplier comprises:

a first rectifier arranged between the first switch and the

load to rectify the input power;

a power factor improver connected to the first rectifier to
improve a power factor of the rectified power rectified
by the first rectifier; and

a driving power converter connected to the power factor
improver to convert the power with the improved
power factor to driving power for driving the load and
to output the driving power to the load.

19. The power supply according to claim 17, wherein:

the first standby power supplier further comprises a
second rectifier which rectifies the input power input
from the input power supplier, and a first power con-
verter which converts the rectified power to power at a
predetermined level and which applies the converted
power to the charger; and

the second standby power supplier comprises a third
rectifier arranged between the first switch and the
second rectifier to rectify the input power applied
through the first switch, and a second power converter
which converts the power rectified by the third rectifier
to standby power and which outputs the standby power
through a first standby power output port or a second
standby power output port.

20. The power supply according to claim 19, wherein the
second standby power supplier further comprises a fourth
switch connected to the first standby power output port,
turned on in the normal mode, and turned off in the standby
mode.

21. The power supply according to claim 17, further
comprising a fifth switch turned off in the standby mode and
turned on in the normal mode, the fifth switch applying
power to the power factor improver such that the power
factor improver operates.

22. The power supply according to claim 17, wherein the
first controller compares the detected voltage with reference
voltages, controls the second switch to be turned on when
the detected voltage is determined to be lower than a first
reference voltage of the reference voltages, and controls the
second switch to be turned off when the detected voltage is
determined to be higher than a second reference voltage of
the reference voltages.

23. The power supply according to claim 17, wherein the
first controller controls the load to operate in the normal
mode when an on signal is received from the remote
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controller and controls an operation of the second switch
according to the detected voltage in the normal mode.

24. The power supply according to claim 17, wherein the
first controller controls the first switch to be turned off such
that the first receiver receives a signal of the remote con-
troller when a deep sleep mode selection signal is transmit-
ted from the load in the standby mode, and controls the first
switch to be turned on such that the second receiver receives
the signal of the remote controller when a sleep mode
selection signal is transmitted in the standby mode.

25. The power supply according to claim 24, further
comprising:

a sixth switch arranged between a second controller

included in the load and the first controller,

wherein the first controller receives the sleep mode selec-
tion signal and interrupts an operation of the first
receiver when the sixth switch is turned on.

26. The power supply according to claim 24, wherein the
first controller controls the first switch to be maintained in a
turned off state when the first receiver receives an off signal
while the deep sleep mode is selected and controls the first
switch to be turned on when the first receiver receives an on
signal while the deep sleep mode is selected.

27. A power-saving power supplier connected to a power
supply for a load, from a point between an input power
supplier and the load, the input power supplier supplying
driving power to the load when a current mode of the load
is a normal mode, the power-saving power supplier com-
prising:

a voltage adjuster which adjusts a voltage of the input
power supplied through the point to a voltage at a
predetermined level:

a switch connected to the voltage adjuster,

a power converter connected to a standby power output
port, the power converter converting power corre-
sponding to the adjusted voltage to the standby power
and outputting the standby power to the standby power
output port,

a charger which charges input power transmitted from the
input power supplier through the power converter and
which outputs the charged power as standby power
when the current mode of the load is a standby mode,

a voltage detector which detects a voltage of the power
charged in the charger, and

a controller which receives driving power from the char-
ger and which controls an operation of the switch
according to the detected voltage.

28. The power-saving power supplier according to claim
27, wherein the charger is connected in parallel between the
power converter and the standby power output port.

29. The power-saving power supplier according to claim
28, further comprising:

another switch connected to the charger,

wherein the controller controls the switch to be turned on
such that the standby power converted by the power
converter is applied to the load and controls the other
switch to be turned off when the current mode of the
load is the normal mode.

30. The power-saving power supplier according to claim
29, wherein the controller controls the switch and the other
switch to be turned off such that the charged power is output
when the current mode of the load is the standby mode.
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